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Wkh wkhruhwlfdo olwhudwxuh vxjjhvwv wkdw wd{dwlrq kdv d srwhqwldoo| odujh lp0
sdfw rq krxvhkrog sruwirolr vhohfwlrq dqg doorfdwlrq1 Wkh wkhru| kdv wzr
fhqwudo lqvljkwv= wkdw zkdw pdwwhuv iru lqyhvwruv lv wkh diwhu0wd{ uhwxuq rq
hdfk dvvhw/ dqg wkdw wkh gl￿hulqj ￿vfdo wuhdwphqw ri wkh ydulrxv dvvhwv fuhdwh
zhgjhv lq wkh vwuxfwxuh ri wkrvh uhwxuqv1 Wkh wkhru| fdq wdfnoh ixqgdphq0
wdo ihdwxuhv ri krxvhkrog sruwirolr fkrlfh1 Iru lqvwdqfh/ lw fdq dffrxqw iru
fruqhu vroxwlrqv lq sruwirolr vhohfwlrq/ l1h1 lw fdq h{sodlq zk| lq wkh fdvh ri
wd{0idyruhg dvvhwv zlwk d fds rq frqwulexwlrqv lw lv rswlpdo wr frqwulexwh xs
wr wkh olplw ehiruh doorfdwlqj wkh sruwirolr wr rwkhu/ xqvkhowhuhg dvvhwv qrw
idyruhg e| wkh wd{ frgh1
Lq wklv sdshu zh eulqj iuhvk hylghqfh wr wkh olwhudwxuh rq sruwirolr wd{d0
wlrq e| vwxg|lqj wkh sruwirolr h￿hfw ri fkdqjhv lq wkh wd{ wuhdwphqw ri olih
lqvxudqfh/ xvlqj uhshdwhg furvv0vhfwlrqdo gdwd1 Wkh fkdqjh wkdw zh frqvlghu
lv wkh fdqfhoodwlrq ri wd{ lqfhqwlyhv lq Lwdoldq olih lqvxudqfh frqwudfwv iru lq0
yhvwruv zlwk kljk pdujlqdo wd{ udwhv dqg wkh lqwurgxfwlrq ri lqfhqwlyhv iru
wkrvh zlwk orz pdujlqdo wd{ udwhv1 Rxu vdpsoh/ d ghfdgh ri plfurhfrqrplf
gdwd rq krxvhkrog dvvhwv/ lqfrph dqg ghprjudsklf yduldeohv/ surylghv d wuxo|
xqltxh vhwwlqj iru vsrwoljkwlqj wkh h￿hfw ri wd{hv rq krxvhkrog sruwirolr vh0
ohfwlrq dqg doorfdwlrq1
D vwxg| ri wklv nlqg udlvhv vrph fuxfldo lghqwl￿fdwlrq lvvxhv1 Wkhru|
suhglfwv wkdw sruwirolr fkrlfh zloo eh d￿hfwhg e| krxvhkrog uhvrxufhv dv zhoo
dv e| diwhu0wd{ lqwhuhvw |lhogv1 Krzhyhu/ dv wkh diwhu0wd{ |lhog rq vrph dv0
vhwv ghshqgv rq wkh wd{sd|hu*v pdujlqdo lqfrph wd{ udwh/ zklfk lv lqkhuhqwo|
fruuhodwhg zlwk wkh ohyho ri lqfrph/ lw lv gl!fxow wr glvhqwdqjoh jhqxlqh ydul0
dwlrq lq diwhu0wd{ lqwhuhvw udwhv/ iru jlyhq lqfrph/ iurp jhqxlqh yduldwlrqv lq
lqfrph/ iru jlyhq diwhu0wd{ lqwhuhvw |lhogv1 Iru vrph dvvhwv wklv lv dfwxdoo|
lpsrvvleoh/ ehfdxvh dw dq| srlqw lq wlph doo krxvhkrogv idfh wkh vdph udwh ri
uhwxuq +Srwhued/ 5333 dqg 5334,1
Ghvslwh wkh lghqwl￿fdwlrq sureohpv/ vrph hpslulfdo vwxglhv gr grfxphqw
wkh h{lvwhqfh ri d olqn ehwzhhq pdujlqdo wd{ udwhv dqg sruwirolr fkrlfh1 Lq
jhqhudo/ dssolhg zrun lq wklv duhd kdv hvwlpdwhg wkh wd{ udwh hodvwlflw| ri
sduwlflsdwlrq lq wd{0vkhowhuhg dvvhwv dqg wkhlu sruwirolr vkduhv frqwuroolqj iru
krxvhkrog lqfrph/ zhdowk dqg rwkhu ghprjudsklf yduldeohv1 Wkh prvw uhfhqw
vwxg| lv Srwhued dqg Vdpzlfn +4<<<,/ zkr exlog rq wkh vhplqdo frqwulex0
wlrqv ri Ihogvwhlq +4<:9, dqg Nlqj dqg Ohdsh +4<<;,1 Srwhued dqg Vdpzlfn
lpsxwh pdujlqdo wd{ udwhv lq wkh Vxuyh| ri Frqvxphu Ilqdqfhv dqg hvwlpdwh
4surelw prghov iru hljkw eurdg dvvhw fdwhjrulhv1 Wkhlu uhvxowv vxssruw wkh
ylhz wkdw wd{hv d￿hfw dvvhw vhohfwlrq1 Iru lqvwdqfh/ frqwuroolqj iru lqfrph
dqg zhdowk/ wkh| ￿qg wkdw wkh suredelolw| ri lqglylgxdov* lqyhvwlqj lq wd{0
ghihuuhg dffrxqwv/ htxlw| dqg erqgv lv d srvlwlyh ixqfwlrq ri wkh pdujlqdo
wd{ udwh1 Wr wkh ehvw ri rxu nqrzohgjh/ rxwvlgh wkh Xqlwhg Vwdwhv wkh hyl0
ghqfh rq wkh uroh ri wd{hv lq vkdslqj krxvhkrog sruwirolrv lv olplwhg wr wkh
Qhwkhuodqgv +Dohvvlh/ Krfkjxhuwho dqg ydq Vrhvw/ 4<<:,/ Vzhghq +Djhoo dqg
Hgolq/ 4<<4, dqg wkh Xqlwhg Nlqjgrp +Edqnv dqg Wdqqhu/ 5334,14 Srwhued
+5334, uhylhzv wkhvh hpslulfdo vwxglhv dqg frqfoxghv wkdw lqyhvwruv wdnh wkh
wd{ wuhdwphqw lqwr dffrxqw zkhq vhohfwlqj wkhlu dvvhw phqx1 Lq doo frxqwulhv
wkh hylghqfh ri d olqn ehwzhhq wd{hv dqg sruwirolr doorfdwlrq +ru sruwirolr
vkduhv, lv zhdnhu wkdq iru dvvhw vhohfwlrq1
Lghqwli|lqj wkh wd{ h￿hfwv rq sruwirolr fkrlfh lv kdug lq wkh Lwdoldq fdvh dv
zhoo1 Iru prvw ￿qdqfldo dvvhwv wkhuh lv qr furvv0vhfwlrqdo yduldelolw| lq udwhv
ri uhwxuq1 Iru lqvwdqfh/ suh0lqwhuhvw lqfrph rq edqn ghsrvlwv/ jryhuqphqw
erqgv/ frusrudwh erqgv dqg pxwxdo ixqgv lv vxemhfw wr d  dw udwh zlwkkroglqj
wd{ lq vhwwohphqw ri wkh wd{ oldelolw|/ vr wkh diwhu0wd{ |lhogv rq wkhvh dvvhwv
duh lghqwlfdo iru doo lqyhvwruv1 Wkh uhwxuq rq rwkhu ￿qdqfldo lqvwuxphqwv/ vxfk
dv vwrfnv/ olih lqvxudqfh dqg shqvlrq ixqgv ghshqgv rq wkh pdujlqdo wd{ udwh
dqg wkhuhiruh grhv glvsod| furvv0vhfwlrqdo yduldelolw|1 Lq rughu wr lghqwli| wkh
h￿hfw ri wd{hv rq sruwirolr fkrlfh/ krzhyhu/ rqh qhhgv qrw rqo| furvv0vhfwlrqdo
yduldelolw| lq uhwxuqv exw dovr jhqxlqh yduldwlrq lq diwhu0wd{ |lhogv wkdw lv qrw
shuihfwo| fruuhodwhg zlwk wkh jhqhudo lqfrph wd{ udwh1
Olih lqvxudqfh frqwudfwv surylgh d jrrg rssruwxqlw| wr whvw wkh wkhru|
ri sruwirolr wd{dwlrq lq Lwdo|1 Iurp 4<;9 wr 4<<5 olih lqvxudqfh suhplxpv
zhuh ixoo| wd{0ghgxfwleoh xs wr 4/633 hxur +518 ploolrq oluh,/ vr wkdw diwhu0wd{
uhwxuqv lqfuhdvhg zlwk wkh pdujlqdo wd{ udwh1 Lq 4<<5 wkh ghgxfwlrq zdv
pdgh sursruwlrqdo wr suhplxp sd|phqw +d  dw udwh ri 5: shufhqw/ ixuwkhu
uhgxfhg wr 55 shufhqw lq 4<<7,1 Dv d frqvhtxhqfh/ wkh h{wud |lhog rq olih lq0
vxudqfh srolflhv ryhu qrq0vkhowhuhg ￿qdqfldo dvvhwv zdv vxevwdqwldoo| uhgxfhg
iru wkh ulfk/ voljkwo| lqfuhdvhg iru wkh srru/ dqg xqfkdqjhg iru lqyhvwruv lq
wkh lqwhuphgldwh wd{ eudfnhwv1 Wkhvh wd{ fkdqjhv surylgh wkh jurxqg iru rxu
hpslulfdo dqdo|vlv1 Li wkh wd{ uhirup kdg dq lpsdfw rq dvvhw vhohfwlrq dqg
sruwirolr doorfdwlrq/ lw vkrxog hphujh dprqj krxvhkrogv lq wkh kljkhvw dqg
4Edqnv dqg Wdqqhu +5334, ￿qg wkdw lq wkh X1N1 wkh suredelolw| ri lqyhvwlqj lq Shuvrqdo
Htxlw| Sodqv dqg lq Lqglylgxdo Vdylqjv Dffrxqwv/ erwk ri zklfk doorz lqglylgxdov wr hduq
wd{0iuhh uhwxuqv/ lqfuhdvhv zlwk wkh pdujlqdo wd{ udwh1
5orzhvw wd{ eudfnhwv diwhu wkh uhirup1
Lq rxu hpslulfdo dqdo|vlv wkh |lhog ri olih lqvxudqfh srolflhv ydulhv erwk
ryhu wlph dqg dfurvv krxvhkrogv1 Ehiruh 4<<5 wkh ghgxfwlrq zdv sursruwlrqdo
wr wkh pdujlqdo lqfrph wd{ udwh/ vr wkdw wkh uhwxuq ydulhg dfurvv krxvhkrogv1
Diwhu wkh uhirupv wkh ghgxfwlrq zdv sursruwlrqdo wr wkh suhplxp sdlg vr
wkdw wkh uhwxuq zdv frqvwdqw dfurvv krxvhkrogv1 Wd{ h￿hfwv fdq eh lghqwl￿hg
ehfdxvh wkh uhirupv dowhuhg wkh lqfhqwlyhv iru hdfk lqyhvwru vr wkdw zh dovr
kdyh wlph yduldelolw| rq wkh diwhu0wd{ uhwxuq ri olih lqvxudqfh1
Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 h{sodlqv krz
wkh 4<<50<7 uhirupv d￿hfwhg wkh diwhu0wd{ uhwxuq rq olih lqvxudqfh1 Vhfwlrq
6 suhvhqwv wkh gdwd xvhg lq wkh hpslulfdo dqdo|vlv/ gudzq iurp wkh 4<;<0<;
Vxuyh| ri Krxvhkrog Lqfrph dqg Zhdowk1 Vhfwlrq 7 rujdql}hv wkh uhvxowv
lq wkuhh sduwv1 Iluvw/ zh suhvhqw gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv ri wkh
lpsdfw ri wkh wd{ uhirup1 Zh wkhq frqwuro iru dgglwlrqdo ghwhuplqdqwv ri wkh
ghpdqg iru olih lqvxudqfh zlwk surelw dqg wrelw dqdo|vhv1 Ilqdoo|/ zh h{dplqh
wkh srwhqwldo lpsdfw ri rwkhu srolf| uhirupv wkdw pljkw kdyh d￿hfwhg wkh
ghpdqg iru olih lqvxudqfh +pdlqo| wkh 4<<5 shqvlrq uhirup, dqg wkh h￿hfw ri
wkh wd{ uhirup rq rwkhu ￿qdqfldo dvvhwv1 Wkhuh wxuqv rxw wr eh qr ghwhfwdeoh
h￿hfw ri wkh wd{ uhirupv rq wkh ghpdqg iru olih lqvxudqfh dv vxfk ru rq wkh
dprxqw lqyhvwhg1 Vhfwlrq 8 vxjjhvwv ydulrxv h{sodqdwlrqv iru wkhvh ￿qglqjv/
vxfk dv wkh uroh ri lqirupdwlrq/ odfn ri frpplwphqw dqg plqlpxp lqyhvwphqw
uhtxluhphqwv1 Vhfwlrq 9 vxppdul}hv wkh uhvxowv1
5 Wkh wd{ uhirup
Jlyhq wkh yhu| olplwhg uroh ri shqvlrq ixqgv dqg rwkhu uhwluhphqw0rulhqwhg ￿0
qdqfldo lqvwuxphqwv/ olih lqvxudqfh kdv ehhq wkh pdlq sulydwh yhklfoh iru orqj0
whup vdylqj lq Lwdo| lq wkh sdvw wzr ghfdghv1 Lq 4<;9 wkh Lwdoldq wd{ frgh lq0
wurgxfhg vxevwdqwldo lqfhqwlyhv iru frqwulexwlrqv lq olih lqvxudqfh1 Suhplxpv
xs wr 518 ploolrq oluh shu |hdu +derxw 4/633 hxur, zhuh pdgh ghgxfwleoh iurp
wkh srolf|0kroghu*v jhqhudo lqfrph wd{ edvh1 Holjlelolw| uhtxluhg dw ohdvw 8
|hduv ri frqwulexwlrqv +wkh ghgxfwlrq dssolhg wr lqglylgxdov/ qrw krxvhkrogv,1
Lq wkh fdvh ri hduo| zlwkgudzdo/ wkh srolf|0kroghu orvw doo wkh wd{ dgydqwdjhv
dqg zdv hqwlwohg wr uhfhlyh rqo| wkh fxpxodwhg qrplqdo suhplxpv15
5Ixuwkhupruh/ wkh lqvxudqfh frpsdq| fdqqrw vhoo fuhglw frqwudfwv wr wkh lqyhvwru/ vr
wkh suhplxp fdqqrw eh ￿qdqfhg e| eruurzlqj1
6Zlwk wkh uhirup ri 4<<5/ wkh wd{ ghgxfwlrq ehfdph d  dw 5: shufhqw ri
wkh suhplxp +wkh frqwulexwlrq fds dqg wkh rwkhu wd{ ihdwxuhv zhuh xqdi0
ihfwhg,1 Dv d sudfwlfdo pdwwhu/ wkh diwhu0wd{ uhwxuq zdv orzhuhg iru wkrvh
zlwk pdujlqdo wd{ udwhv deryh 5: shufhqw dqg lqfuhdvhg iru wkrvh zlwk wd{
udwhv ehorz wkdw wkuhvkrog1 Wkrvh zlwk d 5: shufhqw pdujlqdo wd{ udwh zhuh
xqd￿hfwhg1 Wkh 4<<7 uhirup ixuwkhu uhgxfhg wkh ghgxfwlrq wr 55 shufhqw ri
wkh frqwulexwlrq +wkh fds vwloo uhpdlqhg xqfkdqjhg,1
Vlqfh wkh h￿hfw ri wkh uhirupv ghshqgv rq wkh lqyhvwru*v wd{ eudfnhw/ ohw
xv eulh | ghvfuleh wkh shuvrqdo lqfrph wd{ v|vwhp lq Lwdo|1 Wdeoh 4 vkrzv
wkh : wd{ eudfnhwv lq sodfh ehwzhhq 4<;< +wkh ￿uvw |hdu ri rxu vdpsoh, dqg
4<<;1 Wzr fkdqjhv duh zruwk qrwlqj1 Xqwlo 4<<4 wkh eudfnhwv zhuh lqgh{hg
wr lq dwlrq> lqgh{dwlrq zdv wkhq hqghg lq 4<<61 Lq 4<<5 pdujlqdo wd{ udwhv
zhuh udlvhg e| rqh shufhqwdjh srlqw iru doo exw wkh erwwrp wzr eudfnhwv1
Wkh fkdqjh lq lqfhqwlyhv zdv vxevwdqwldo/ hvshfldoo| iru lqyhvwruv lq wkh
wrs eudfnhwv1 Wr looxvwudwh wkh h￿hfw ri wkh 4<<504<<7 uhirupv/ Iljxuh 4
uhsruwv wkh h{fhvv uhwxuq wr olih lqvxudqfh ryhu d qrq0vkhowhuhg vdylqj lqvwux0
phqw iru dq lqyhvwru frqwulexwlqj dq dqqxdo suhplxp ￿ iru A |hduv1 Iru wklv
frpsxwdwlrq zh qhhg wr wdnh lqwr dffrxqw rwkhu ihdwxuhv ri olih lqvxudqfh
frqwudfwv/ zklfk duh dovr ghvfulehg e| Mdsshool dqg Sdjdqr +4<<7,1
Suhplxpv duh wd{hg dw wkh wlph wkh| duh sdlg dw wkh  dw udwh ri 518
shufhqw/ dqg wkhuh lv d sursruwlrqdo frpplvvlrq1 Dv d uhvxow/ wkh dfwxdo qhw
dprxqw lqyhvwhg hdfk |hdu lv
￿
￿ns/ zkhuh s lv wkh vxp ri wkh 518 shufhqw wd{ rq
suhplxpv soxv wkh frpplvvlrq udwh fkdujhg e| wkh lqvxudqfh frpsdq| +wkh
w|slfdo frpplvvlrq udwh gxulqj wkh vdpsoh shulrg lv :1:8 shufhqw,1 D uhdolvwlf
hvwlpdwh ri s lv wkhuhiruh 43158 shufhqw1 Dw wkh h{sludwlrq ri wkh srolf|
wkh lqyhvwru rswv ehwzhhq d oxps0vxp ehqh￿w dqg dq dqqxlw|1 Yluwxdoo|
doo fkrrvh wkh iruphu dqg sd| wd{hv dw wkh udwh ri ￿S ’￿ 2 ￿D shufhqw rq
wkh gl￿huhqfh ehwzhhq wkh oxps0vxp sd|phqw dqg wkh vxp ri suhplxpv
sdlg vlqfh wkh vwduw ri wkh frqwudfw/ A ￿ ￿16 Gxulqj wkh vdpsoh shulrg wkh
dyhudjh qrplqdo uhwxuq rq wkh qhw dprxqw lqyhvwhg ￿
￿ns zdv 4318 shufhqw/
ru dssur{lpdwho| htxdo wr wkh dyhudjh diwhu0wd{ qrplqdo lqwhuhvw udwh rq
jryhuqphqw erqgv +o,1 Ghqrwlqj e| ￿ wkh pdujlqdo shuvrqdo lqfrph wd{
udwh/ Mdsshool dqg Sdjdqr +4<<7, frpsxwh wkh |hduo| h{fhvv uhwxuq ri wkh
6Li rqh lqvwhdg rswv iru dq dqqxlw|/ 93 shufhqw ri lw lv frqvlghuhg wd{deoh lqfrph1
Ehfdxvh ri wkh gl￿huhqw wd{ wuhdwphqw ehwzhhq dqqxlwlhv dqg oxps0vxp sd|phqwv/ doprvw
lqyduldeo| olih lqvxudqfh frqwudfwv whuplqdwh zlwk wkh folhqw wdnlqj wkh rswlrq ri froohfwlqj
wkh fdslwdo/ udwkhu wkdq frqyhuwlqj lw lqwr d vwuhdp ri |hduo| lqfrph sd|phqwv1 Wkxv wkdw
lv wkh rqo| rswlrq wkdw zh frqvlghu khuh1
























Wkh gldjrqdo olqh lq Iljxuh 4 vkrzv krz h{fhvv uhwxuqv ydu| zlwk wkh
pdujlqdo wd{ udwh lq wkh suh0uhirup uhjlph iru dq lqyhvwru zkr sd|v suhplxpv
ri dw prvw ￿c￿ff hxur dqg iru A ’D|hduv +wkh plqlpxp,1 Iru lqyhvwruv lq
wkh ￿uvw wd{ eudfnhw/ wkh h{fhvv uhwxuq zdv dfwxdoo| qhjdwlyh ehfdxvh wkh
frpplvvlrq dqg wkh wd{ rq suhplxpv +s, rxwzhljkhg wkh wd{ lqfhqwlyh1 Exw
wkh lqfhqwlyh iru wkh zhdowk| zdv vxevwdqwldo1 Iru lqvwdqfh/ dq lqyhvwru zlwk d
pdujlqdo wd{ udwh ri ￿￿ shufhqw jdlqhg |hduo| h{fhvv uhwxuqv ri e￿e shufhqwdjh
srlqwv +lq wkh wrs eudfnhw/ .￿e,1 Diwhu 4<<5 wkh ghgxfwlrq lv 683 hxur +f￿2.￿
￿c￿ff,/ ixuwkhu uhgxfhg wr 2HS hxur lq 4<<7 +f￿22￿￿c￿ff,1 Vlqfh wkh uhirupv
holplqdwh wkh srvlwlyh uhodwlrq ehwzhhq h{fhvv uhwxuqv dqg pdujlqdo wd{ udwhv/
wkh wzr fxuyhv lq Iljxuh 4 ehfrph  dw1
Lq Iljxuh 5 zh sorw wkh gl￿huhqfh ehwzhhq wkh fdvk ydoxh ri wkh srolf|
ehiruh dqg diwhu wkh wd{ uhirupv1 Wkh fdvk ydoxh lv gh￿qhg dv wkh fxpxodwhg
ydoxh ri olih lqvxudqfh iru dq lqyhvwru zkr frqwulexwhv 4/633 hxur shu |hdu
iru 8 |hduv1 Iru wkh orzhu0lqfrph wd{sd|hu wkh gl￿huhqfh lv srvlwlyh/ zkloh
iru wkh ulfk lw lv vxevwdqwldoo| qhjdwlyh +doprvw 5/333 hxur iru wkh kljkhvw wd{
eudfnhw,1
Wkh wkhru| ri sruwirolr wd{dwlrq vxjjhvwv wkdw wkh deuxsw fdqfhoodwlrq ri
wkh wd{ lqfhqwlyh iru wkh ulfk dqg wkh juhdwhu lqfhqwlyh jlyhq wr wkh orzhu0
lqfrph krxvhkrogv vkrxog kdyh uhgxfhg wkh iruphu*v surshqvlw| wr frqwulexwh
wr olih lqvxudqfh uhodwlyho| wr wkh odwwhu*v1 Rxu hpslulfdo vwudwhj| lv wkxv
wr glylgh wkh vdpsoh lqwr jurxsv d￿hfwhg dqg xqd￿hfwhg e| wkh uhirupv/
dffruglqj wr wkhlu pdujlqdo wd{ udwh/ dqg wr whvw zkhwkhu wkh uhirup kdg dq|
h￿hfw rq olih lqvxudqfh sxufkdvhv e| wkh jurxsv d￿hfwhg1
Wkh ydolglw| ri wkh whvw uhvwv rq wkuhh lghqwli|lqj dvvxpswlrqv= +4, wkh wd{
uhirup lv h{rjhqrxv zlwk uhvshfw wr wkh ghflvlrq wr lqyhvw lq olih lqvxudqfh/
+5, wkh uhirup zdv qrw dqwlflsdwhg/ dqg +6, lw lv h{rjhqrxv zlwk uhvshfw wr
fkdqjhv lq vdpsoh frpsrvlwlrq1
Dv idu dv dvvxpswlrqv +4, dqg +5, duh frqfhuqhg/ zh eholhyh wkdw wkh
srvvleoh hqgrjhqhlw| ri wkh uhirupv dqg wkh suhvhqfh ri dqwlflsdwhg h￿hfwv
fdq eh vdiho| uxohg rxw1 Wkh uhdvrq lv wkdw wkh uhirupv zhuh qrw lpsohphqwhg
8lq rughu wr r￿vhw wkh gl￿huhqw sdwkv ri olih lqvxudqfh ghpdqg e| wd{sd|hu
jurxsv +li wklv kdg ehhq wkh fdvh/ wkhuh zrxog eh dq reylrxv sureohp ri
srolf| hqgrjhqhlw|,1 Udwkhu/ wkh 4<<5 uhirup zdv sduw ri d pdmru gh￿flw0
uhgxfwlrq sdfndjh/ surpswhg e| d vhyhuh srolwlfdo fulvlv frxsohg zlwk wkh
gudpdwlf ghydoxdwlrq ri wkh olud> dqg lw zdv iroorzhg vkruwo| e| wkh ghhshvw
uhfhvvlrq ri wkh srvw0zdu hud1 Iru wkh vdph uhdvrq/ wkh uhirup lv xqolnho| wr
kdyh ehhq dqwlflsdwhg e| lqyhvwruv1
Dvvxpswlrq +6, srvlwv wkdw vkliwv lq vdpsoh frpsrvlwlrq duh h{rjhqrxv
zlwk uhvshfw wr wkh ghflvlrq wr sxufkdvh olih lqvxudqfh +dqg wr wkh dprxqw
lqyhvwhg,1 Lq hvvhqfh/ zh uhtxluh wkdw pryhphqwv dfurvv wkh wd{ glvwulexwlrq
+lqwr kljkhu ru orzhu eudfnhwv, duh lqghshqghqw ri olih lqvxudqfh ghflvlrqv/
l1h1 wkdw lqyhvwruv glg qrw pryh zlwklq wkh lqfrph glvwulexwlrq dv d uhvxow ri
wkh wd{ uhirup lwvhoi1
6 Wkh gdwd
Wkh 4<;<04<<; Vxuyh| ri Krxvhkrog Lqfrph dqg Zhdowk +VKLZ, surylghv d
xqltxh rssruwxqlw| wr whvw wkh h￿hfw ri wkh wd{ uhirup rq wkh ghpdqg iru olih
lqvxudqfh1 Frqgxfwhg e| wkh Edqn ri Lwdo| lq 4<;</ 4<<4/ 4<<6/ 4<<8 dqg
4<<;/ lw vsdqv suh0uhirup dqg srvw0uhirup |hduv1 Lw frqwdlqv ghwdlohg lqiru0
pdwlrq rq olih lqvxudqfh sduwlflsdwlrq dqg frqwulexwlrqv/ lqfrph/ ￿qdqfldo
zhdowk/ uhdo zhdowk dqg rwkhu lpsruwdqw ghwhuplqdqwv ri sruwirolr fkrlfh1
Vdpsolqj lv lq wzr vwdjhv/ ￿uvw pxqlflsdolwlhv dqg wkhq krxvhkrogv1 Px0
qlflsdolwlhv duh glylghg lqwr 84 vwudwd gh￿qhg e| 4: uhjlrqv dqg 6 fodvvhv
ri srsxodwlrq vl}h +pruh wkdq 73/333/ 53/333 wr 73/333/ ohvv wkdq 53/333,1
Krxvhkrogv duh udqgrpo| vhohfwhg iurp uhjlvwu| r!fh uhfrugv1 Hdfk vxuyh|
froohfwv gdwd rq d uhsuhvhqwdwlyh vdpsoh ri derxw ;/333 krxvhkrogv/ gh￿qhg
dv jurxsv ri lqglylgxdov uhodwhg e| eorrg/ pduuldjh ru dgrswlrq dqg vkdulqj
wkh vdph gzhoolqj1
Wr fodvvli| krxvhkrogv dffruglqj wr olih lqvxudqfh lqfhqwlyhv/ zh qhhg wr
lpsxwh wkh pdujlqdo lqfrph wd{ udwh1 Wkh VKLZ froohfwv gdwd rq diwhu0wd{
zdjhv/ vdodulhv/ vhoi0hpsor|phqw lqfrph/ lqfrph iurp fdslwdo dqg lqfrph
iurp ￿qdqfldo dvvhwv1 Lq hvwlpdwlqj wkh pdujlqdo shuvrqdo lqfrph wd{ udwh
rqh vkrxog frqvlghu wkdw wklv pljkw eh d￿hfwhg e| sruwirolr fkrlfhv/ d sureohp
srlqwhg rxw e| Srwhued dqg Vdpzlfn +4<<<,1 Dowkrxjk lq Lwdo| lqfrph iurp
prvw ￿qdqfldo dvvhwv +vxfk dv pxwxdo ixqgv dqg jryhuqphqw erqgv, lv vxemhfw
wr d  dw udwh zlwkkroglqj wd{/ glylghqgv dqg lqfrph iurp fdslwdo +h1j1/ uhqwv,
9hqwhu wkh jhqhudo lqfrph wd{ edvh dqg wkhuhiruh d￿hfw pdujlqdo udwhv1 Wr
dyrlg wklv srwhqwldo hqgrjhqhlw|/ zh lpsxwh wd{ udwhv rq wkh edvlv ri oderu
lqfrph dorqh/ xvlqj wkh wd{ eudfnhwv dqg pdujlqdo udwhv uhsruwhg lq Wdeoh 41
Vlqfh wkh ghgxfwlrq dssolhv wr lqglylgxdo lqyhvwruv/ zh sur{| wkh lqglylgxdo*v
pdujlqdo wd{ udwh zlwk wkdw ri wkh krxvhkrog khdg1
Lq Wdeoh 5 zh uhsruw wkh sursruwlrq ri krxvhkrogv lqyhvwlqj lq olih lq0
vxudqfh dqg wkh dprxqw lqyhvwhg iurp 4<;< wr 4<<; iru 8 wd{ eudfnhwv1 Wkh
urzv ri wkh xsshu sdqho vkrz wkdw sduwlflsdwlrq lq olih lqvxudqfh lv fruuhodwhg
zlwk lqfrph1 Iru lqvwdqfh/ lq 4<<; rqo| 44 shufhqw ri wkrvh lq wkh orzhvw wd{
eudfnhwv kdg vxfk dvvhwv/ frpsduhg zlwk ryhu 83 shufhqw lq wkh kljkhvw eudfn0
hwv1 Rqh fdq dovr vhh wkdw wkh iudfwlrq ri frqwulexwruv lqfuhdvhg vxevwdqwldoo|
iru doo lqfrph jurxsv ryhu wkh ghfdgh +iurp 6 wr 44 shufhqw lq wkh orzhvw dqg
iurp 58 wr 87 shufhqw lq wkh kljkhvw wd{ eudfnhwv,1 Wkh orzhu sdqho uhsruwv
dyhudjh frqwulexwlrqv/ frqglwlrqdo rq sduwlflsdwlrq= wkh dprxqw lqyhvwhg lv
srvlwlyho| fruuhodwhg zlwk lqfrph dqg wkh dyhudjh frqwulexwlrq lqfuhdvhv ryhu
wlph1
Dv lv h{sodlqhg lq Vhfwlrq 6/ wkh uhirupv hqdfwhg lq 4<<5 dqg 4<<7 vkrxog
kdyh uhgxfhg wkh wd{ lqfhqwlyh wr sxufkdvh olih lqvxudqfh iru wkh ulfk dqg
lqfuhdvhg lw iru wkh srru1 Wdeoh 5 vkrzv wkdw wkh ghpdqg iru olih lqvxudqfh lv
orzhu iru wkh srru dqg kljkhu iru wkh ulfk/ dqg lqfuhdvlqj iru doo jurxsv ryhu
wlph1 Exw wklv fdqqrw eh wdnhq dv hylghqfh hlwkhu iru ru djdlqvw wkh wkhvlv
wkdw wd{dwlrq d￿hfwv sruwirolr fkrlfh1 Wkh k|srwkhvlv lpsolhv wkdw iroorzlqj
wkh uhirup wkh srru*v ghpdqg iru olih lqvxudqfh vkrxog lqfuhdvhv idvwhu wkdq
wkdw ri wkh ulfk1
7 Wkh uhvxowv
Zh qrz h{dplqh wkh h￿hfw ri wkh wd{ uhirup rq wkh ghpdqg iru olih lqvxudqfh
xvlqj wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwru1 Wkh prgho lv edvhg rq d uhgxfhg
irup ri wkh ghpdqg iru olih lqvxudqfh1 Lq wkh hpslulfdo dqdo|vlv zh lghqwli|
d jurxs ri lqyhvwruv xqd￿hfwhg e| wkh uhirup dqg wzr jurxsv wkdw zhuh
d￿hfwhg/ lq gl￿huhqw zd|v1 Zh fdoo wkh iruphu wkh ￿frqwuro￿ jurxs/ dqg wkh
odwwhu wkh ￿wuhdwphqw￿ jurxsv1 Zh frqvlghu wkh h￿hfw ri wkh 4<<5 uhirup dqg
wkh fxpxodwlyh lpsdfw ri wkh 4<<50<7 uhirupv vhsdudwho|1
:714 Gl￿huhqfh0lq0gl￿huhqfh hylghqfh
Iru frqyhqlhqfh lq h{srvlwlrq/ zh looxvwudwh wkh gl￿huhqfh0lq0gl￿huhqfh hvwl0
pdwru iru rqo| rqh uhirup d￿hfwlqj wkh dprxqw lqyhvwhg e| rqo| rqh jurxs1
H{whqvlrq wr wzr wuhdwphqw jurxsv/ wr pruh wkdq rqh uhirup ru wr wkh ghfl0
vlrq wr lqyhvw +udwkhu wkdq wkh dprxqw, lv vwudljkwiruzdug1
Ghqrwh e| @￿M}c| wkh dprxqw wkdw lqyhvwru ￿ lq jurxs } +wkh frqwuro jurxs,
frqwulexwhv wr olih lqvxudqfh lq shulrg |1 Lq shulrg | wkh wd{ ghgxfwlrq lv
sursruwlrqdo wr wkh pdujlqdo wd{ udwh/ exw lq shulrg |￿ +zkhuh |￿| ￿,l w
lv sursruwlrqdo wr wkh frqwulexwlrq1 Dffruglqj wr wkh wkhru| ri sruwirolr
wd{dwlrq/ wkh fdqfhoodwlrq ri wkh wd{ lqfhqwlyh vkrxog d￿hfw lqyhvwruv lq wkh
wuhdwphqw jurxs }￿ +kljk wd{ eudfnhwv, exw qrw wkh frqwuro jurxs } +zlwk d
pdujlqdo wd{ udwh ri f￿22 lq 4<<5 dqg f￿2. lq 4<<7,1 Zh dvvxph wkdw ehiruh
wkh uhirup wkh dprxqw lqyhvwhg e| wkh wzr jurxsv lv=
@￿M}￿c| ’ q| n s}￿ n ￿￿M}￿c|
@￿M}c| ’ q| n s} n ￿￿M}c|
Erwk jurxsv duh vxemhfw wr dq djjuhjdwh vkrfn q|1 Orqj0whup gl￿huhqfhv
ehwzhhq jurxsv duh fdswxuhg e| wkh ￿{hg h￿hfwv s} dqg s}￿1 Lq wkh devhqfh
ri orqj0uxq gl￿huhqfhv dqg djjuhjdwh vkrfnv/ wkh dyhudjh ghpdqg iru olih
lqvxudqfh lv htxdo iru } dqg }￿1 Diwhu wkh wd{ uhirup wkh ghpdqg vkliwv iru
erwk jurxsv=
@￿M}￿c|￿ ’ q|￿ n s}￿ n B n ￿￿M}￿c|￿
@￿M}c|￿ ’ q|￿ n s} n ￿￿M}c|￿
Dffruglqj wr wklv vshfl￿fdwlrq/ wkh uhirup d￿hfwv wkh ghpdqg iru olih
lqvxudqfh e| dq dprxqw B￿f lq wkh wuhdwphqw jurxs1 Jlyhq wklv vwuxfwxuh/
rqh fdq lghqwli| wkh h￿hfw ri wkh uhirup xvlqj wkh gl￿huhqfh0lq0gl￿huhqfh
hvwlpdwru=
. E@￿M}￿c|￿ ￿ @￿M}￿c|￿ ￿. E@￿M}c|￿ ￿ @￿M}c|￿’B
Wkh lghqwli|lqj dvvxpswlrq/ wkhq/ lv wkdw frqwuroolqj iru jurxs dqg wlph
h￿hfwv/ wkh huuru whup ￿ kdv phdq }hur17
7Wklv lv zkhuh zh qhhg wkh dvvxpswlrq wkdw dq| fkdqjh lq vdpsoh frpsrvlwlrq ehwzhhq
wkh wzr jurxsv lv h{rjhqrxv zlwk uhvshfw wr wkh ghpdqg iru olih lqvxudqfh1
;Wkh wdeoh ehorz looxvwudwhv krz wklv hvwlpdwru lghqwl￿hv B1 Wkh lqqhu fhoov
jlyh wkh frqglwlrqdo phdqv/ wkh froxpq wrwdo fhoov wkh gl￿huhqfh ehwzhhq wkh
ghpdqg iru olih lqvxudqfh diwhu dqg ehiruh wkh uhirup E|￿ ￿|￿ zlwklq wkh vdph
jurxs/ wkh urz wrwdo fhoov wkh gl￿huhqfh ehwzhhq wkh ghpdqg ri wkh wuhdwphqw
dqg wkh frqwuro jurxs E}￿ ￿ }￿ lq wkh vdph shulrg1 Ilqdoo|/ wkh judqg wrwdo
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Vlqfh wlph h￿hfwv duh frpprq wr erwk jurxsv/ lq shulrg | wkh frqwuro dqg
wuhdwphqw jurxsv gl￿hu rqo| lq orqj0uxq ￿{hg h￿hfwv/ Es}￿ ￿ s}￿1 Wkxv/ wkh
prgho lv shuihfwo| frqvlvwhqw zlwk wkh idfw wkdw kljk0lqfrph lqyhvwruv ehkdyh
gl￿huhqwo| wkdq wkrvh lq orz eudfnhwv/ uhjdugohvv ri srolf| lqwhuyhqwlrqv1 Lq
shulrg |￿ wkh wuhdwphqw jurxs qrz gl￿huv qrw rqo| ehfdxvh ri ￿{hg h￿hfwv/
exw dovr ehfdxvh ri wkh wd{ uhirup Es}￿ ￿ s} n B￿1 Surylghg wkdw orqj0uxq
gl￿huhqfhv lq wkh ghpdqg iru olih lqvxudqfh duh frqvwdqw ryhu wlph/ wkh gli0
ihuhqfh ehwzhhq wkh gl￿huhqfh lq wkh ghpdqg ehwzhhq wkh wzr jurxsv diwhu
wkh uhirup dqg wkh gl￿huhqfh ehiruh lw lghqwl￿hv wkh h￿hfw ri wkh uhirup1 D
￿qglqj wkdw B lv qhjdwlyh vljqdov wkdw wkh uhirup kdv uhgxfhg wkh surshqvlw|
ri ulfk wd{0sd|huv wr sxufkdvh olih lqvxudqfh18 E| dssursuldwho| uhgh￿qlqj
wkh ghshqghqw yduldeoh @ ru wkh wuhdwphqw jurxs }￿/ rqh fdq uhdglo| h{whqg
wklv iudphzrun wr h{dplqh sduwlflsdwlrq udwkhu wkdq wkh dprxqw lqyhvwhg
dqg wkh vhsdudwh ehkdylru ri wkh orz0lqfrph jurxs +zkhuh wkhru| vxjjhvwv
B:f,1
Wdeoh 6 uhsruwv wkh uhvxowv ri wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv iru
8Wklv hvwlpdwlrq vwudwhj| lv forvho| frqqhfwhg zlwk uhfhqw zrun rq khdowk lqvxudqfh1
Wkh X1V1 Wd{ Uhirup Dfw ri 4<;9 lqwurgxfhg d qhz wd{ vxevlg| iru khdowk lqvxudqfh iru
wkh vhoi0hpsor|hg1 Juxehu dqg Srwhued +4<<7, h{dplqh wkh lpsdfw/ zlwk dq lghqwl￿fdwlrq
vwudwhj| wkdw uholhv rq dq h{rjhqrxv vkliw lq wkh diwhu0wd{ sulfh ri khdowk lqvxudqfh ehwzhhq
vhoi0hpsor|hg dqg sd|uroo hpsor|hhv diwhu wkh uhirup1 Zh lqvwhdg uho| rq dq h{rjhqrxv
vkliw lq wkh diwhu0wd{ uhwxuq wr olih lqvxudqfh1
<sduwlflsdwlrq19 Wkh ￿uvw sdqho orrnv dw wkh lpsdfw ri wkh 4<<5 uhirup rq wkh
srru/ d jurxs zkrvh wd{ lqfhqwlyh wr lqyhvw lq olih lqvxudqfh zdv lqfuhdvhg1 Lq
wklv h{shulphqw wkh suh0uhirup shulrg lv 4<;<0<4/ wkh srvw￿uhirup shulrg lv
mxvw 4<<6/ orz0lqfrph wd{0sd|huv duh wkh wuhdwphqw jurxs/ dqg wkrvh zlwk d
5: shufhqw pdujlqdo wd{ udwh duh wkh frqwuro jurxs1 Wkh ￿uvw urz vkrzv wkdw
diwhu wkh uhirup wkh gl￿huhqfh ehwzhhq wkh frqwuro dqg wkh wuhdwphqw jurxs lv
￿￿￿￿ shufhqwdjh srlqwv/ wkh vhfrqg urz wkdw ehiruh wkh uhirup wkh gl￿huhqfh
zdv ￿H srlqwv1 Wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh lv e￿b shufhqwdjh srlqwv
+dqg vwdwlvwlfdoo| gl￿huhqw iurp }hur dw wkh 4 shufhqw ohyho,/ lqglfdwlqj wkdw
orz lqfrph wd{ sd|huv lqfuhdvhg sduwlflsdwlrq pruh wkdq wkrvh zkr zhuh qrw
d￿hfwhg e| wkh uhirup1 Wklv uhvxow wkhuhiruh vxssruwv wkh wkhru| ri sruwirolr
wd{dwlrq1 Krzhyhu/ wkh vhfrqg sdqho vkrzv wkdw iru kljk lqfrph wd{sd|huv
wrr wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh lv srvlwlyh +dqg vwdwlvwlfdoo| gl￿hu0
hqw iurp }hur,/ fodvklqj zlwk wkh wkhru|1 Wkh uhdvrq lv wkdw sduwlflsdwlrq
dfwxdoo| lqfuhdvhv lq wkh wuhdwphqw jurxs +iurp 2D wr 2H￿￿ shufhqw,/ exw lv
urxjko| frqvwdqw lq wkh frqwuro jurxs +iurp ￿￿￿D wr ￿f￿b shufhqw,1 Wkxv wkh
gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh frphv hqwluho| iurp wkh fkdqjh lq sduwlflsd0
wlrq ri lqyhvwruv lq wkh wuhdwphqw jurxs1
Wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv lq wkh vhfrqg sdqho ri Wdeoh 6 uhihu
wr wkh frpelqhg h￿hfw ri wkh 4<<50<7 uhirupv1 Lq wklv h{shulphqw wkh suh0
uhirup shulrg lv djdlq 4<;<0<4/ exw wkh srvw0uhirup shulrg lv qrz 4<<80<;
+gdwd iru 4<<6 duh h{foxghg,1 Iru erwk orz0 dqg kljk0lqfrph wd{sd|huv wkh
gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh lv vpdoo/ dqg qrw vwdwlvwlfdoo| gl￿huhqw iurp
}hur1
Wdeoh 7 uhsruwv gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv iru wkh dprxqw lqyhvwhg1
Wkh uhvxowv pluuru wkrvh iru sduwlflsdwlrq1 Wkh xsshu sdqho lqglfdwhv wkdw
wkh 4<<5 uhirup lqfuhdvhv wkh dprxqw lqyhvwhg e| erwk wkh ulfk dqg wkh srru
frpsduhg zlwk wkh frqwuro jurxs1 Wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv iru
wkh 4<<50<7 uhirupv vljqdo qr fkdqjh iru wkh srru dqg dq lqfuhdvh iru wkh
ulfk1 Ryhudoo/ wkh uhvxowv duh kdug wr uhfrqfloh zlwk sruwirolr wd{dwlrq wkhru|1
Wkhuh duh wzr pdlq uhdvrqv zk| wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwhv pd|
qrw slq grzq wkh h￿hfw ri wkh wd{ uhirup1 Iluvw/ wkh h￿hfw frxog eh gloxwhg
ehfdxvh rwkhu ghwhuplqdqwv ri olih lqvxudqfh dffrxqw iru gl￿huhqw ehkdylru
dfurvv jurxsv1 Wkh gl￿huhqfh0lq0gl￿huhqfh dssurdfk srvlwv wkdw lqyhvwruv duh
9Jlyhq wkdw wkh dqdo|vlv lv fdvw lq wkh iudphzrun ri d olqhdu suredelolw| prgho/ wkh
gl￿huhqfh0lq0gl￿huhqfh hvwlpdwru ri ￿ lv qrw ixoo| h!flhqw +vhh Pdggdod/ 4<;7,1 D pruh
h!flhqw hvwlpdwru lv edvhg rq d zhljkwhg ohdvw vtxduhv dssurdfk1
43gl￿huhqw rqo| ehfdxvh wkh| ehorqj wr gl￿huhqw wd{ eudfnhwv1 Exw wd{ eudfn0
hwv duh xqgrxewhgo| fruuhodwhg zlwk rwkhu fkdudfwhulvwlfv1 Lq rwkhu zrugv/
wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwru vxppdul}hv wrr pxfk lqirupdwlrq lq
mxvw wzr grxeoh gl￿huhqfhv1 Vhfrqg/ wkh gl￿huhqfh0lq0gl￿huhqfh hvwlpdwru
grhv qrw kdqgoh wkh dqdo|vlv ri sduwlflsdwlrq surshuo|/ ehfdxvh wkh hvwlpdwhg
suredelolwlhv ri lqyhvwlqj lq olih lqvxudqfh gr qrw qhfhvvdulo| olh lq wkh dfc￿o
udqjh1 Wkxv/ zh wxuq wr surelw dqg wrelw dqdo|vlv iru sduwlflsdwlrq dqg
dprxqw lqyhvwhg/ frqwuroolqj iru rwkhu krxvhkrog fkdudfwhulvwlfv1
715 Uhjuhvvlrq hylghqfh
Lq d vwdqgdug uhjuhvvlrq iudphzrun/ zh fdq hvwlpdwh wkh h￿hfw ri wkh wd{
uhirup rq wkh ghpdqg iru olih lqvxudqfh e| srrolqj gdwd iru wkh |hduv ehiruh
dqg diwhu wkh uhirup dqg uhjuhvvlqj wkh ghpdqg rq |hdu gxpplhv/ jurxs
gxpplhv/ dqg lqwhudfwlrq whupv ehwzhhq gxpplhv iru wkh wzr jurxsv d￿hfwhg
e| wkh uhirup dqg d gxpp| iru wkh srvw0uhirup shulrg1 Wkh lqwhudfwlrq whupv
fdswxuh wkh h￿hfw ri wkh uhirup1
Wr wudqvodwh wkh gl￿huhqfh0lq0gl￿huhqfh dssurdfk lqwr d uhjuhvvlrq htxd0
wlrq/ zh frqvlghu wzr wlph shulrgv/ | dqg |￿/ dqg wkuhh jurxsv ri lqyhvwruv=
}2 lv xqd￿hfwhg e| wkh uhirupv/ }￿ dqg }￿ uhsuhvhqw orz dqg kljk0lqfrph




iru ￿ ’￿ c2c￿ dqg r ’ |c|￿1 Wkh whup ￿￿M}￿cr fdswxuhv yduldelolw| lq wkh
ghpdqg iru olih lqvxudqfh wkdw lv qrw h{sodlqhg e| yduldelolw| lq revhuydeoh
fkdudfwhulvwlfv f￿M}￿cr1 Xvlqj wkh vdph qrwdwlrq dv lq Vhfwlrq 714/ zh dvvxph
wkdw lq wkh suh0uhirup shulrg |=
￿￿M}￿c| ’ q| n s}￿ n ￿￿M}￿c|
zkloh lq shulrg |￿=
￿￿M}￿c|￿ ’ q|￿ n s}￿ n B}￿ n ￿￿M}￿c|￿
￿￿M}2c|￿ ’ q|￿ n s}2 n ￿￿M}2c|￿
￿￿M}￿c|￿ ’ q|￿ n s}￿ n B}￿ n ￿￿M}￿c|￿
44Wkh wkhru| ri sruwirolr wd{dwlrq suhglfwv B}￿ : f dqg B}￿ ￿ f1






iru krxvhkrogv zlwk ￿￿f￿2.
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Wkh jurxs gxpplhv (}￿dqg (}￿ vlqjoh rxw lqyhvwruv d￿hfwhg e| wkh uhirup
+wkrvh hlwkhu ehorz dqg deryh ￿ ’f ￿2.￿/d q g(|￿ lqyhvwruv revhuyhg diwhu wkh
uhirup1
Wr hvwlpdwh wkh lpsdfw ri wkh 4<<50<7 uhirupv zh gh￿qh (}￿ ’￿iru
lqyhvwruv zlwk ￿￿f￿22 dqg (}￿ ’￿iru wkrvh zlwk ￿:f￿221L q w k l v
vshfl￿fdwlrq wkh wlph gxpp| (|￿ wdnhv wkh ydoxh ri 4 lq 4<<80<; dqg 3 lq
4<;<0<4 +wkh wudqvlwlrqdo |hdu 4<<6 lv h{foxghg,1
Srrolqj doo gdwd iurp wkh suh0 dqg srvw0uhirup shulrgv/ rqh fdq zulwh wkh
ghpdqg iru olih lqvxudqfh ri lqyhvwru ￿ lq jurxs }￿ dw wlph r +| ru |￿,=
@￿M}￿cr ’ f
￿
￿M}￿crw n (}￿ E￿ ￿ (|￿￿￿￿M}￿c| nE ￿￿(}￿ ￿ (}￿￿E￿￿ (|￿￿￿￿M}2c|
n(}￿ E￿ ￿ (|￿￿￿￿M}￿c| n (}￿(|￿￿￿M}￿c|￿ nE ￿￿ (}￿ ￿ (}￿￿(|￿￿￿M}2c|￿
n(}￿(|￿￿￿M}￿c|￿
’E q| n s}2￿nf
￿
￿M}￿crw nE q|￿ ￿ q|￿(|￿ nE s}￿ ￿ s}2￿(}￿
nEs}￿ ￿ s}2￿(}￿ n B}￿(}￿(|￿ n B}￿(}￿(|￿ n ￿￿M}￿cr +4,
Wkh vhfrqg htxdolw| lv rewdlqhg e| uhsodflqj wkh h{suhvvlrqv iru ￿￿M}￿c|
dqg ￿￿M}￿c|￿ gh￿qhg deryh1 Htxdwlrq +4, kdv dq lpphgldwh uhjuhvvlrq uhsuh0
vhqwdwlrq1 Wkh jurxs gxpplhv +(}￿ dqg (}￿￿ dqg wkh wlph gxpp| +(|￿￿
phdvxuh/ uhvshfwlyho|/ shupdqhqw gl￿huhqfhv ehwzhhq jurxsv lq wkh ghpdqg
iru olih lqvxudqfh dqg vkliwv gxh wr frpprq wlph h￿hfwv1 Wkh lqwhudfwlrq
whupv (}￿(|￿ dqg (}￿ (|￿ lghqwli| wkh lpsdfw ri wkh uhirup iru jurxs }￿ dqg
jurxs }￿ +l1h1/ wkh sdudphwhuv B}￿ dqg B}￿￿1 Lq frqwudvw wr wkh gl￿huhqfh0
lq0gl￿huhqfh dssurdfk ri wkh suhylrxv vhfwlrq/ wklv iudphzrun doorzv xv wr
45frqvlghu dgglwlrqdo h{sodqdwru| yduldeohv wkdw d￿hfw wkh ghpdqg iru olih lq0
vxudqfh +wkh yhfwru ri fryduldwhv f￿
￿M}￿cr,1
Wr lqwurgxfh wkh uhjuhvvlrq dqdo|vlv/ zh uhsruw lq Wdeoh 8 vdpsoh dyhudjhv
iru frqwulexwruv dqg qrq0frqwulexwruv lq wkh srrohg 4<;<0<; vdpsoh1 Frqwule0
xwruv dqg qrq0frqwulexwruv gl￿hu frqvlghudeo| lq uhvrxufhv dqg ghprjudsklf
fkdudfwhulvwlfv1 Frqwulexwruv* lqfrph lv derxw 83 shufhqw kljkhu/ dqg wkhlu
zhdowk lv derxw wzlfh dv juhdw1 Ghprjudsklfdoo|/ frqwulexwruv duh |rxqjhu/
kdyh pruh vfkrrolqj/ duh pruh olnho| wr eh pduulhg dqg pdoh> wkh| dovr kdyh
odujhu krxvhkrogv/ dqg odujhu vkduhv ri h{whqghg idplolhv +dgxowv rwkhu wkdq
wkh khdg dqg wkh vsrxvh, dqg ri pruh wkdq rqh lqfrph uhflslhqw1 Ilqdoo|/ wkh
surshqvlw| wr lqyhvw lq olih lqvxudqfh lv frqvlghudeo| juhdwhu iru shrsoh qrw
olylqj lq wkh Vrxwk dqg iru wkh vhoi0hpsor|hg1 Dv zh vkdoo vhh/ wkh uhjuhvvlrq
uhvxowv eurdgo| frq￿up wkh ghvfulswlyh dqdo|vlv1
Wdeoh 9 uhsruwv surelw dqg wrelw uhjuhvvlrqv wr dqdo|}h/ vhsdudwho|/ wkh
lpsdfw ri wkh 4<<5 dqg ri wkh frpelqhg 4<<50<7 uhirupv1 Wkh vshfl￿fdwlrq
lqfoxghv lqglfdwruv iru pdulwdo vwdwxv/ jhqghu/ uhvlghqfh lq wkh Vrxwk/ qxfohdu
dqg h{whqghg krxvhkrogv/ wzr gxpplhv iru lqfrph uhflslhqwv/ d gxpp| iru
vhoi0hpsor|phqw/ wkuhh djh gxpplhv +68083/ 84098/ dqg ryhu 98,/ wkuhh vfkrro0
lqj gxpplhv +mxqlru kljk vfkrro/ kljk vfkrro/ xqlyhuvlw|,/ dqg irxu gxpplhv
iru lqfrph dqg zhdowk txduwlohv1 Dv lq htxdwlrq +4,/ zh whvw wkh lpsdfw ri
wkh uhirup e| lqwurgxflqj gxpplhv iru kljk dqg orz pdujlqdo wd{ udwhv +(}￿
dqg (}￿￿/ |hdu gxpplhv E(|￿￿/ dqg wkh lqwhudfwlrq ri wkh srvw0uhirup |hduv
zlwk wkh wd{ gxpplhv +(}￿(|￿ dqg (}￿ (|￿,1
Ryhudoo/ zh gr qrw ￿qg hylghqfh wkdw wd{ frqvlghudwlrqv vkdsh wkh gh0
pdqg iru olih lqvxudqfh/ hlwkhu dw wkh h{whqvlyh pdujlq +wkh surelw, ru dw
wkh lqwhqvlyh pdujlq +wkh wrelw,1 Wkh ￿uvw wzr froxpqv uhihu wr wkh 4<<5
uhirup1 Wkh hvwlpdwhg suredelolw| ri lqyhvwlqj lq olih lqvxudqfh lv d frqfdyh
ixqfwlrq ri djh dqg dq lqfuhdvlqj ixqfwlrq ri glvsrvdeoh lqfrph dqg wrwdo
dvvhwv1 Wkh suredelolw| lv derxw 9 shufhqwdjh srlqwv kljkhu iru krxvhkrogv
zlwk kljk vfkrro ru xqlyhuvlw| hgxfdwlrq/ iru h{whqghg krxvhkrogv dqg iru wkh
vhoi0hpsor|hg1 Wkh |hdu gxpplhv +qrw uhsruwhg, vkrz wkdw ryhu wkh vdpsoh
shulrg wkh ghpdqg kdv lqfuhdvhg 1 Lq wkh surelw uhjuhvvlrqv wkh wzr gxpplhv
iru wkh pdujlqdo wd{ udwh dqg wkh wzr lqwhudfwlrq whupv duh vpdoo lq devroxwh
ydoxh/ qrw vwdwlvwlfdoo| gl￿huhqw iurp }hur dqg qrw vwdwlvwlfdoo| gl￿huhqw iurp
hdfk rwkhu1
Wkh wrelw hvwlpdwhv iru wkh dprxqw lqyhvwhg frq￿up wklv sdwwhuq1 Wkh
lqfrph dqg zhdowk frh!flhqwv lqglfdwh wkdw krxvhkrogv lq wkh wrs txduwlohv ri
wkrvh glvwulexwlrqv lqyhvw doprvw 4/333 hxur pruh wkdq wkrvh dw wkh erwwrp1
46Wkh |hdu gxpplhv duh djdlq lqfuhdvlqj ryhu wlph/ exw wkh wd{ gxpplhv dqg
wkh lqwhudfwlrq whupv gr qrw frqwulexwh pxfk wr h{sodlqlqj wkh ghpdqg +wkh
h￿hfw iru wkh ulfk lv vwdwlvwlfdoo| gl￿huhqw iurp }hur dw wkh 8 shufhqw ohyho/
exw wkh vljq lv rssrvlwh wr wkhruhwlfdo suhglfwlrqv,1
Wkh rwkhu wzr uhjuhvvlrqv lq Wdeoh 9 irfxv rq wkh frpelqhg h￿hfw ri
wkh 4<<50<7 uhirupv/ vnlsslqj wkh lqwhuphgldwh 4<<6 vxuyh|1 Wkh uhvxowv
duh txdolwdwlyho| xqfkdqjhg1 Lq sduwlfxodu/ wkh lqwhudfwlrq whupv duh qrw
vwdwlvwlfdoo| gl￿huhqw iurp }hur/ dqg wkh k|srwkhvlv B}￿ ’ B}￿ ’ffdqqrw eh
uhmhfwhg1
716 Vhqvlwlylw| dqdo|vlv
Dv d fkhfn ri urexvwqhvv ri wkh uhvxowv zh frqvlghu yduldeohv wkdw dffrxqw
iru wkh h￿hfw ri wkh shqvlrq uhirupv hqdfwhg dw derxw wkh vdph wlph dv wkh
wd{ uhirupv1 Lq wkh vhfrqg kdoi ri 4<<5 wkh Lwdoldq jryhuqphqw suhvhqwhg d
￿vfdo sdfndjh udlvlqj vrfldo vhfxulw| frqwulexwlrqv e| 319 shufhqw dqg kdowlqj
shqvlrq lqgh{dwlrq iru vl{ prqwkv1 Wklv zdv iroorzhg e| d pdmru uhirup ri wkh
vrfldo vhfxulw| v|vwhp lq 4<<5 udlvlqj wkh uhwluhphqw djh dqg uhgxflqj shqvlrq
zhdowk iru |rxqjhu krxvhkrogv> vshfl￿fdoo|/ zrunhuv zlwk ohvv wkdq 48 |hduv
ri vrfldo vhfxulw| frqwulexwlrqv zhuh shqdol}hg1 E| uhgxflqj sxeolf shqvlrq
zhdowk/ wkh uhirup pljkw kdyh vsxuuhg wkh ghpdqg iru sulydwh uhwluhphqw
lqvwuxphqwv +vxfk dv olih lqvxudqfh,/ zklfk frxog kdyh dwwhqxdwhg wkh lpsdfw
ri wkh wd{ lqfhqwlyh uhirupv rq wkh odwwhu1 Wr frqwuro iru wklv/ zh dgg d gxpp|
iru krxvhkrogv zkhuh wkh khdg kdv ohvv wkdq ￿iwhhq |hduv ri vrfldo vhfxulw|
frqwulexwlrqv/ wkh lqwhudfwlrq ri wkh odwwhu zlwk srvw0uhirup |hduv +4<<6/ ru
4<<80<;,/ dqg wkh h{shfwhg |hduv wr uhwluhphqw1 Wkh odwwhu lv wkh gl￿huhqfh
ehwzhhq h{shfwhg uhwluhphqw djh +holflwhg gluhfwo| lq wkh vxuyh|, dqg fxuuhqw
djh1 Lq doo vshfl￿fdwlrqv wkh shqvlrq uhirup yduldeohv duh hvwlpdwhg zlwk
odujh vwdqgdug huuruv1 Wkh frh!flhqwv dqg vwdqgdug huuruv phdvxulqj wkh
lpsdfw ri wkh wd{ uhirup duh hvvhqwldoo| xqfkdqjhg1
Vlqfh wkh 4<<50<7 uhirupv glg qrw d￿hfw wkh ghpdqg iru olih lqvxudqfh/
zh h{shfw qr lpsdfw ri wkh uhirup rq wkh ghpdqg iru rwkhu ￿qdqfldo dvvhwv
hlwkhu1 Zh wkxv hvwlpdwh uhjuhvvlrqv iru sduwlflsdwlrq dqg dprxqw lqyhvwhg
iru dvvhwv rwkhu wkdq olih lqvxudqfh1: Zh frqvlghu wkh vdph vshfl￿fdwlrq
xvhg iru olih lqvxudqfh iru wkh iroorzlqj fdwhjrulhv ri ￿qdqfldo dvvhwv= edqn
:Jlyhq rxu uhgxfhg0irup dssurdfk/ zh gr qrw whvw wkh uhvwulfwlrqv dulvlqj iurp wkh
wkhru| ri sruwirolr fkrlfh +vxfk dv v|pphwu| ru krprjhqhlw|,1
47ghsrvlwv/ fhuwl￿fdwhv ri ghsrvlw/ vkruw0whup dqg orqj0whup jryhuqphqw sdshu/
sulydwh erqgv/ vwrfnv/ pxwxdo ixqgv dqg shqvlrq ixqgv1 Lq qr fdvh gr zh ￿qg
d vwdwlvwlfdoo| vljql￿fdqw h￿hfw +dw 43 shufhqw ru orzhu, ri wkh wd{ uhirup rq
hlwkhu sduwlflsdwlrq ru dprxqw lqyhvwhg1; Iru euhylw|/ wkhvh uhjuhvvlrqv duh
qrw uhsruwhg1
8 Lqwhusuhwdwlrq
Wkh suhylrxv vhfwlrq kdv vkrzq wkdw wkh ghpdqg iru olih lqvxudqfh lv qrw
vhqvlwlyh wr h{rjhqrxv fkdqjhv lq wkh uhwxuq wr wkhvh dvvhwv1 Rxu ￿qglqjv duh
wkhuhiruh dw yduldqfh zlwk wkh wkhru| ri sruwirolr wd{dwlrq/ zklfk vxjjhvwv
wkdw lqyhvwruv vhohfw dqg doorfdwh wkhlu zhdowk rq wkh edvlv ri diwhu0wd{ uh0
wxuqv1 Lw lv zruwk vwuhvvlqj wkdw rxu uhvxowv duh shuihfwo| frqvlvwhqw zlwk wkh
udslg ghyhorsphqw ri wkh olih lqvxudqfh pdunhw lq Lwdo| lq wkh odvw ghfdgh1 Dv
lv kljkoljkwhg lq Wdeoh 5/ erwk srru dqg ulfk wd{sd|huv kdyh lqfuhdvhg sdu0
wlflsdwlrq dqg frqwulexwlrqv1 Exw wkh uhjuhvvlrq dqdo|vlv vkrzv wkdw wkh jds
lq sduwlflsdwlrq dqg frqwulexwlrqv ehwzhhq wkh wzr jurxsv kdv qrw qduurzhg/
ru dw ohdvw qrw vljql￿fdqwo|1
Qrz ohw xv uhylhz ydulrxv h{sodqdwlrqv iru wkhvh ￿qglqjv1 Lq sulqflsoh/
wkh devhqfh ri wkh wd{dwlrq h￿hfw rq wkh ghpdqg iru olih lqvxudqfh frxog
eh h{sodlqhg e| vdpsoh plvfodvvl￿fdwlrq1 Wkh lpsxwdwlrq surfhgxuh iru wkh
pdujlqdo wd{ udwh xvhv wkh qhw oderu lqfrph ri wkh khdg dqg wkh wd{ eudfnhwv
uhsruwhg lq Wdeoh 41 Wklv surfhgxuh grhv qrw wdnh lqwr dffrxqw wd{ ghgxfwlrqv
wkdw ghshqg rq krxvhkrog vl}h dqg frpsrvlwlrq/ rffxsdwlrq dqg vhohfwhg
h{shqglwxuhv +vxfk dv rxw0ri0srfnhw phglfdo h{shqvhv/ fkdulwdeoh grqdwlrqv
dqg krph pruwjdjh lqwhuhvw,1< Wkhvh ghgxfwlrqv uhgxfh lqyhvwru*v dfwxdo
pdujlqdo wd{ udwh/ vr wkdw rxu lpsxwhg udwh pd| eh ryhuhvwlpdwhg1 Exw lw
lv xqolnho| wkdw vxfk plvfodvvl￿fdwlrq frxog dffrxqw iru rxu uhvxowv1 Iluvw ri
doo/ zh rqo| frqvlghu wkuhh yhu| eurdg wd{ eudfnhwv +iru lqvwdqfh/ ￿￿f￿2./
￿ ’f ￿2. dqg ￿:f￿2.,1 Vhfrqg/ wkh srwhqwldo ryhuhvwlpdwlrq ri wkh pdujlqdo
wd{ udwh frqwdplqdwhv rqo| wkh ulfk jurxs +zklfk pd| lq idfw lqfoxgh vrph
;Wkhuh lv rqh h{fhswlrq/ qdpho| wkh surelw uhjuhvvlrq iru vkruw0whup jryhuqphqw sdshu/
zkhuh wkh lqwhudfwlrq ri srvw0uhirup |hduv dqg wkh ulfk wd{sd|hu gxpp| lv qhjdwlyh dqg
vwdwlvwlfdoo| gl￿huhqw iurp }hur1
<Dv lq prvw rwkhu frxqwulhv/ wkh wd{ frgh doorzv wd{sd|huv wr fodlp ghgxfwlrqv iru
ghshqghqw fkloguhq dqg vsrxvh1 Ghgxfwlrqv jhqhudoo| gl￿hu e| rffxsdwlrq +hpsor|hhv yv1
vhoi0hpsor|hg,1
48zlwk ￿ ￿ f￿2.,/ exw qrw wkh jurxs zlwk ￿￿f￿2.1 Wkxv lq Wdeoh 9 rqh vkrxog
vwloo ￿qg d srvlwlyh h￿hfw rq wkh ghpdqg iru olih lqvxudqfh ri srru wd{sd|huv/
zkloh lq idfw wkhuh lv qrqh1 Ilqdoo|/ hyhq zkhq zh lqwhudfw wkh srvw0uhirup
shulrg zlwk ￿:f￿eD +d udwh wkdw lv xqolnho| wr eh d￿hfwhg e| phdvxuhphqw
huuru, wkh frh!flhqw lv vwloo lqvljql￿fdqw1 Wkh vhdufk iru h{sodqdwlrqv pxvw
wkhuhiruh wxuq wr hfrqrplf/ qrw hfrqrphwulf/ sureohpv1 Iurp dq hfrqrplf
srlqw ri ylhz/ wkh uhvxowv duh qrw vr vxusulvlqj frqvlghulqj wkdw d ydvw pdmrulw|
ri vdyhuv glg qrw sxufkdvh olih lqvxudqfh hyhq lq wkh suh0uhirup |hduv/ zkhq
wkh h{fhvv uhwxuq zdv dv kljk dv ; shufhqwdjh srlqwv1 Lq rxu ylhz/ wklv odfn
ri sduwlflsdwlrq lq olih lqvxudqfh dqg ri uhvsrqvh wr jhqhurxv wd{ wuhdwphqw
+hyhq srvw0uhirup, fdq eh h{sodlqhg e| dw ohdvw irxu idfwruv= frpplwphqw/
eruurzlqj frqvwudlqwv/ plqlpxp lqyhvwphqw uhtxluhphqwv dqg lqirupdwlrq
frvwv1 Zh dvvhvv wkh lpsruwdqfh ri hdfk lq wxuq143
Lq Vhfwlrq 5 zh phqwlrqhg wkdw lq rughu wr eh holjleoh iru wkh wd{ ghgxfwlrq
wkh lqvxudqfh frqwudfw pxvw odvw d plqlpxp ri 8 |hduv1 Li lw lv whuplqdwhg
hduolhu wkh srolf|0kroghu orvhv doo wd{ dgydqwdjhv/ dqg fdvkhv lq rqo| wkh fx0
pxodwhg qrplqdo suhplxpv1 Wkdw lv/ li wkh lqyhvwru qhhgv wr oltxlgdwh wkh
srolf|/ kh lqfxuv d fdslwdo orvv sursruwlrqdo wr wkh lq dwlrq udwh1 Wkhuhiruh/
lqyhvwphqw lq olih lqvxudqfh uhtxluhv frqvlghudeoh frpplwphqw dqg d uhod0
wlyho| orqj sodqqlqj krul}rq1 Lqyhvwruv zlwk srwhqwldo vkruw0whup oltxlglw|
qhhgv duh uhoxfwdqw wr ex| ehfdxvh wkh| ihdu d fdslwdo orvv1 W|slfdoo|/ wkhvh
duh shrsoh zlwk olplwhg dffhvv wr fuhglw pdunhwv/ zlwk kljk lqfrph ulvn ru
khdowk0uhodwhg kd}dugv ru zkr duh sodqqlqj wr sxufkdvh d krxvh144 Fuhglw
udwlrqlqj dqg lqfrph ulvn duh idu pruh lpsruwdqw iru orz0zhdowk lqyhvwruv1
Zhdowk wkhuhiruh uhsuhvhqwv d nh| wr hqwu| lqwr wkh olih lqvxudqfh pdunhw1
D ixuwkhu uhdvrq zk| pdq| duh glvfrxudjhg iurp sxufkdvlqj olih lqvxu0
dqfh duh plqlpxp lqyhvwphqw uhtxluhphqwv1 Wkhvh gr qrw dsso| xqlyhuvdoo|
lq wkh Lwdoldq lqvxudqfh pdunhw dqg duh qrw vwulfwo| uhjxodwhg1 Qhyhuwkh0
ohvv/ lq sudfwlfh prvw lqvxudqfh frpsdqlhv gr hqirufh plqlpxp dffxpxodwlrq
sodqv/ iru lqvwdqfh uhtxlulqj |hduo| frqwulexwlrqv ri dw ohdvw 533 ru 633 hxur1
Fohduo|/ plqlpxp lqyhvwphqw uhtxluhphqwv h￿hfwlyho| vfuhhq rxw orz0zhdowk
lqyhvwruv1
Zkloh frpplwphqw dqg plqlpxp lqyhvwphqw uhtxluhphqwv pd| h{sodlq
zk| vr pdq| ri wkh uhodwlyho| srru gr qrw sxufkdvh olih lqvxudqfh/ wkh|
43Ylvvlqj0Mrujhqvhq +5333, surylghv hylghqfh wkdw wudqvdfwlrq frvwv duh d vljql￿fdqw
idfwru lq h{sodlqlqj zk| derxw kdoi ri doo X1V1 krxvhkrogv gr qrw krog vwrfnv1
44Jxlvr dqg Mdsshool +5333d, dgydqfh d vlplodu dujxphqw wr h{sodlq zk| pdq| lqyhvwruv
duh xqzloolqj wr sxufkdvh pxwxdo ixqgv wkdw hqwdlo hqwu| ru h{lw frvwv1
49fdqqrw dffrxqw iru wkh qrq0sduwlflsdwlrq ri wkh zhdowk|1 Wdeoh 5 vkrzv wkdw
lq 4<<; ryhu 93 shufhqw ri krxvhkrogv zlwk pdujlqdo wd{ udwhv ri 74 shufhqw
dqg doprvw 83 shufhqw ri wkrvh zlwk d udwh ri 79 shufhqw glg qrw lqyhvw lq
olih lqvxudqfh1 Dffruglqj wr Iljxuh 4 wkhvh krxvhkrogv zrxog kdyh hqmr|hg
dq h{fhvv uhwxuq ri derxw 6 shufhqwdjh srlqwv ryhu dq xqvkhowhuhg dvvhw hyhq
lq wkh ohvv idyrudeoh srvw04<<7 uhjlph1
Wkh ehkdylru ri wklv jurxs ri lqyhvwruv fdq shukdsv eh h{sodlqhg e| eulqj0
lqj lqirupdwlrq frvwv lqwr wkh slfwxuh1 Zkloh lq jhqhudo ￿qdqfldo lqirupdwlrq
lv qrw revhuyhg/ wkh 4<<8 dqg 4<<; VKLZ holflw gdwd rq wkh uhvsrqghqwv*
nqrzohgjh derxw 4: ￿qdqfldo dvvhwv/ dvnlqj=
￿L zloo qrz vkrz |rx d olvw ri srvvleoh zd|v ri vdylqj ^d olvw ri 4: ￿qdqfldo
dvvhwv lv vkrzq wr wkh uhvsrqghqw‘1 Gr |rx/ ru dq|erg| lq |rxu idplo|/ nqrz
wklv dvvhw/ hyhq ehfdxvh |rx kdyh khdug wklv dvvhw phqwlrqhgB￿1
Wkh olvw vsdqv vhyhudo w|shv ri fkhfnlqj dqg vdylqj dffrxqwv/ sulydwh dqg
jryhuqphqw erqgv/ pxwxdo ixqgv dqg vwrfnv1 Hyhq wkrxjk lw grhv qrw lqfoxgh
olih lqvxudqfh/ wkh vxuyh| uhpdlqv yhu| lqvwuxfwlyh1 Jxlvr dqg Mdsshool +5333,
uhsruw wkdw derxw rqh wklug ri krxvhkrogv glg qrw nqrz derxw vwrfnv lq erwk
4<<8 dqg 4<<;/ dqg wkdw derxw 83 shufhqw glg qrw nqrz pxwxdo ixqgv lq 4<<8
dqg 78 shufhqw lq 4<<;1 Rq dyhudjh/ shrsoh kdg khdug ri rqo| kdoi ri wkh
dvvhw olvwhg1 Wkh hfrqrphwulf dqdo|vlv uhyhdov wkdw hgxfdwlrq lv d yhu| vwurqj
suhglfwru ri ￿qdqfldo lqirupdwlrq/ exw zhdowk dqg lqfrph duh qrw= hyhq ulfk
lqyhvwruv whqg wr odfn edvlf ￿qdqfldo lqirupdwlrq145 Dowkrxjk zh gr qrw
kdyh gluhfw lqirupdwlrq/ zh ￿qg lw kljko| sodxvleoh wkdw edvlf lqirupdwlrq rq
olih lqvxudqfh srolflhv lv dovr srru1 Wklv vxjjhvwv wkdw d pruh vrsklvwlfdwhg
xqghuvwdqglqj ri wkh wd{ wuhdwphqw ri olih lqvxudqfh dqg wkh 4<<50<7 wd{
lqfhqwlyh uhirupv lv hyhq ohvv frpprq dprqj srwhqwldo lqyhvwruv1
Ilqdoo|/ frqvlghu wkdw vxsso| idfwruv duh dw ohdvw dv lpsruwdqw dv ghpdqg
iru ￿qdqfldo dvvhwv1 Lq Lwdo|/ dv hovhzkhuh/ wkh sodfhphqw ri ￿vrsklvwlfdwhg￿
dvvhwv vxfk dv pxwxdo ixqgv dqg olih lqvxudqfh lv riwhq gulyhq e| yhqgruv*
lqlwldwlyh udwkhu wkdq lqyhvwruv* dfwlyh sruwirolr pdqdjhphqw1 Iru pruh wkdq
d ghfdgh qrz lqvxudqfh frpsdqlhv* pdunhwlqj kdv srlqwhg rxw wkh h{lvwhqfh
ri wd{ lqfhqwlyhv/ exw kdv qrw htxdoo| dgyhuwlvhg wkh fkdqjh lq lqfhqwlyhv
iroorzlqj wkh 4<<50<7 uhirupv1 Rq wklv jurxqg/ lw lv qrw vxusulvlqj wkdw wkh
gl￿huhqw wd{ uhjlphv kdyh qrw ehhq dffrpsdqlhg e| vljql￿fdqw fkdqjhv lq
wkh wuhqg ri wkh ghpdqg iru olih lqvxudqfh1
45Iru lqvwdqfh/ udlvlqj zhdowk iurp 58/333 wr 533/333 hxur lqfuhdvhv wkh lqyhvwruv* lqiru0
pdwlrq vhw rqo| voljkwo|1
4:9 Frqfoxvlrqv
Ehiruh 4<<5 suhplxpv rq olih lqvxudqfh uhwluhphqw sodqv zhuh ixoo| wd{ gh0
gxfwleoh xs wr dq dprxqw ri 4/633 hxur/ vr wkdw wkh diwhu0wd{ uhwxuq zdv
sursruwlrqdo wr wkh pdujlqdo wd{ udwh1 Lq 4<<50<7 wkh Lwdoldq jryhuqphqw
lpsohphqwhg d wzr0vwhs uhirup zkrvh xowlpdwh h￿hfw zdv wr fdqfho wkh uh0
odwlrq ehwzhhq wkh diwhu0wd{ uhwxuq dqg wkh pdujlqdo wd{ udwh1 Lq wkh qhz
uhjlph wkh wd{ ghgxfwlrq zdv sursruwlrqdo wr wkh frqwulexwlrq uhjdugohvv ri
wkh pdujlqdo wd{ udwh1
Lq wklv sdshu zh vwxg| wkh lpsdfw ri wkh uhirup rq wkh ghflvlrq wr sxu0
fkdvh olih lqvxudqfh dqg rq wkh dprxqw lqyhvwhg1 Sruwirolr wd{dwlrq wkhru|
vxjjhvwv wkdw lqyhvwruv zlwk kljk wd{ udwhv vkrxog kdyh uhgxfhg wkhlu gh0
pdqg iru olih lqvxudqfh sodqv dqg wkrvh zlwk orz udwhv vkrxog kdyh lqfuhdvhg
lw1 Xvlqj d gl￿huhqfh0lq0gl￿huhqfh dssurdfk dqg uhjuhvvlrq dqdo|vlv/ zh ￿qg
qr hylghqfh iru wkh wkhru|1 Dprqj orz0lqfrph wd{sd|huv/ wkh lqflghqfh ri
olih lqvxudqfh sduwlflsdwlrq dqg wkh dprxqw lqyhvwhg gr qrw fkdqjh diwhu wkh
uhirup uhodwlyh wr kljk0lqfrph wd{sd|huv1 Zkdw zh ￿qg lv dq dfurvv0wkh0
erdug lqfuhdvh lq olih lqvxudqfh sduwlflsdwlrq lq wkh odvw ghfdgh/ qrw wlowhg
wrzdugv orz0lqfrph lqyhvwruv1
Wklv uhvxow ehduv rq wkh vxevwdqwldo olwhudwxuh rq wkh h￿hfw ri wdujhwhg
vdylqj lqfhqwlyhv/ vxfk dv wkrvh iru LUDv dqg 734+n,1 Rxu uhdglqj ri wklv
olwhudwxuh/ dv vxppdul}hg e| Srwhued/ Yhqwl dqg Zlvh +4<<9, dqg Hqjhq/
Jdoh dqg Vfkro} +4<<9,/ lv wkdw wkhuh lv eurdg frqvhqvxv wkdw lq wkh Xqlwhg
Vwdwhv wdujhwhg vdylqj lqfhqwlyhv kdyh lqgxfhg sruwirolr vkliwv wrzdugv wd{0
idyruhg dvvhwv146 Frqwudu| wr wkh X1V1 hylghqfh/ rxu vwxg| ri wkh Lwdoldq
gdwd ￿qgv olwwoh ru qr vxssruw iru wkh k|srwkhvlv wkdw lqyhvwruv uhvsrqg wr
wd{ fkdqjhv e| dgmxvwlqj wkhlu sruwirolr dw hlwkhu wkh lqwhqvlyh ru h{whqvlyh
pdujlqv1
Wkh prvw olnho| h{sodqdwlrqv iru rxu ￿qglqjv duh uhoxfwdqfh wr frpplw
wr orqj0whup vdylqj/ dqwlflsdwlrq ri ixwxuh oltxlglw| frqvwudlqwv/ plqlpxp
lqyhvwphqw uhtxluhphqwv/ dqg odfn ri nqrzohgjh ri wkh wd{ lqfhqwlyhv1 Pruh
jhqhudoo|/ wkh sdshu vxjjhvwv wkdw lqirupdwlrq dqg wudqvdfwlrq frvwv duh ri
sdudprxqw lpsruwdqfh lq vkdslqj sruwirolr vhohfwlrq dqg doorfdwlrq1
46Wkhuh lv vrph vfdwwhuhg hylghqfh iru rwkhu frxqwulhv dv zhoo1 Hqjhokdugw +4<<9,
suhvhqwv hylghqfh wkdw wkh fdqfhoodwlrq ri wkh Uhjlvwhuhg Krph Rzqhuvkls Vdylqjv Sodq
lq Fdqdgd uhgxfhg vdylqj1
4;Uhihuhqfhv
^4‘ Dohvvlh/ Ure/ Vwhidq Krfkjxhuwho dqg Duwkxu ydq Vrhvw +4<<:,/ ￿Vdylqj
Dffrxqwv yhuvxv Vwrfnv dqg Erqgv lq Krxvhkrog Sruwirolr Doorfdwlrq/￿
Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv <</ ;40<:1
^5‘ Edqnv/ Mdphv dqg Vdudk Wdqqhu +5334,/ ￿Krxvhkrog Sruwirolr lq wkh
XN/ ￿ lq Oxljl Jxlvr/ Plfkdolv Kdoldvvrv dqg Wxoolr Mdsshool +hgv1,/
Krxvhkrog Sruwirolrv1 Fdpeulgjh= PLW Suhvv +iruwkfrplqj,1
^6‘ Hqjhokdugw/ Jdu| Y1 +4<<9,/ ￿Wd{ vxevlglhv dqg krxvhkrog vdylqj/￿
Txduwhuo| Mrxuqdo ri Hfrqrplfv 444/ 456:09;1
^7‘ Hqjhq/ Hulf P1/ Zlooldp J1 Jdoh dqg Mrkq Nduo Vfkro} +4<<9,/ ￿Wkh
looxvru| h￿hfwv ri vdylqj lqfhqwlyhv rq vdylqj/￿ Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv 43 +Idoo,/ 44606;1
^8‘ Ihogvwhlq/ Pduwlq V1 +4<:9,/ ￿Shuvrqdo Wd{dwlrq dqg Sruwirolr Frpsr0
vlwlrq= Dq Hfrqrphwulf Dqdo|vlv/￿ Hfrqrphwulfd 77/ 964097<1
^9‘ Juxehu/ Mrqdwkdq dqg Mdphv P1 Srwhued +4<<7,/ ￿Wkh Hodvwlflw| ri Gh0
pdqg iru Khdowk Lqvxudqfh= Hylghqfh iurp wkh Vhoi0Hpsor|hg/￿ Txdu0
whuo| Mrxuqdo ri Hfrqrplfv 43</ :340:671
^:‘ Jxlvr/ Oxljl dqg Wxoolr Mdsshool +5333,/ ￿Lqirupdwlrq dqg wkh krxvhkrog
sruwirolr/￿ Xqlyhuvlw| ri Vdohuqr/ plphr1
^;‘ Jxlvr/ Oxljl dqg Wxoolr Mdsshool +5334,/ ￿Krxvhkrog Sruwirolrv lq Lwdo|/￿
lq Oxljl Jxlvr/ Plfkdolv Kdoldvvrv dqg Wxoolr Mdsshool +hgv1,/ Krxvhkrog
Sruwirolrv1 Fdpeulgjh= PLW Suhvv +iruwkfrplqj,1
^<‘ Nlqj/ Phuylq D1/ dqg Mrqdwkdq L1 Ohdsh +4<<;,/ ￿Zhdowk dqg Sruwirolr
Frpsrvlwlrq= Wkhru| dqg Hylghqfh/￿ Mrxuqdo ri Sxeolf Hfrqrplfv 9</
48804<61
^43‘ Pdggdod +4<<7,/ Olplwhg ghshqghqw yduldeohv lq hfrqrphwulfv/
^44‘ Srwhued/ Mdphv P1 +5333,/ ￿Wd{dwlrq/ Ulvn0Wdnlqj/ dqg Krxvhkrog Sruw0
irolr Ehkdylru/￿ lq D1 Dxhuedfk dqg P1 Ihogvwhlq/ hgv1/ Kdqgerrn ri
Sxeolf Hfrqrplfv1 Dpvwhugdp= Qruwk Kroodqg +iruwkfrplqj,1
4<^45‘ Srwhued/ Mdphv P1 +5334,/ Wd{dwlrq dqg Sruwirolr Vwuxfwxuh= Lvvxhv
dqg Lpsolfdwlrqv/ lq Oxljl Jxlvr/ Plfkdolv Kdoldvvrv dqg Wxoolr Mdsshool
+hgv1,/ Krxvhkrog Sruwirolrv1 Fdpeulgjh= PLW Suhvv +iruwkfrplqj,1
^46‘ Srwhued/ Mdphv P1/ dqg Dqguhz D1 Vdpzlfn/ +4<<<,/ ￿Wd{dwlrq dqg
Krxvhkrog Sruwirolr Frpsrvlwlrq= X1V1 Hylghqfh Iurp wkh 4<;3v dqg
4<<3v/￿ QEHU Zrunlqj Sdshu q1 :6<51
^47‘ Srwhued/ Mdphv P1/ Vwhyhq I1 Yhqwl dqg Gdylg D1 Zlvh +4<<9,/ ￿Krz
uhwluhphqw vdylqj surjudpv lqfuhdvh vdylqj/￿ Mrxuqdo ri Hfrqrplf Shu0
vshfwlyhv 43 +Idoo,/ <404451
^48‘ Ylvvlqj0Mrujhqvhq/ Dqqhwwh +5333,/ ￿Wrzdugv dq h{sodqdwlrq ri krxvh0
krog sruwirolr fkrlfh khwhurjhqhlw|= Qrq0￿qdqfldo lqfrph dqg sduwlflsd0
wlrq frvw vwuxfwxuh/￿ plphr/ Xqlyhuvlw| ri Fklfdjr1
53Iljxuh 4
H{fhvv uhwxuq rq olih lqvxudqfh srolflhv
e| lqfrph wd{ udwhv dqg wd{ uhjlphv
Wr frpsxwh wkh h{fhvv uhwxuq rq olih lqvxudqfh srolflhv/ zh dvvxph d |hduo|
frqwulexwlrq ri 4/633 hxur iru 8 |hduv1 Ehiruh 4<<5 frqwulexwlrqv duh ixoo| gh0
gxfwleoh iurp wd{deoh lqfrph1 Wkh wd{ ghgxfwlrq zdv 683 hxur +315:￿4/633, lq
4<<50<6/ uhgxfhg wr 5;9 hxur +3155￿4/633, diwhu 4<<71
Marginal tax rate
 Pre-1992 regime  92-93 regime
 Post-1994 regime








Gl￿huhqfhv lq wkh ydoxh ri olih lqvxudqfh
ehiruh dqg diwhu wkh wd{ uhirup
Wkh ￿jxuh sorwv wkh gl￿huhqfhv ehwzhhq wkh fdvk ydoxh ri olih lqvxudqfh ehiruh
dqg diwhu wkh uhirup1 zh dvvxph d |hduo| frqwulexwlrq ri 4/633 hxur iru 8 |hduv1
Ehiruh 4<<5 frqwulexwlrqv duh ixoo| ghgxfwleoh iurp wd{deoh lqfrph1 Wkh wd{ gh0
gxfwlrq zdv 683 hxur +315:￿4/633, lq 4<<50<6/ uhgxfhg wr 5;9 hxur +3155￿4/633,
diwhu 4<<71 Ydoxhv duh h{suhvvhg lq hxur1
Marginal tax rate
 Effect of the 1992 reform  Effect of the 1994 reform










Wd{ eudfnhwv dqg pdujlqdo wd{ udwhv/ 4<;<04<<;
Wkh wdeoh uhsruwv wkh wd{ eudfnhwv dqg wkh pdujlqdo wd{ udwhv +￿,i u r p4 < ; <
wr 4<<;1 Lq 4<;<0<4 wd{ eudfnhwv zhuh lqgh{hg wr lq dwlrq1 Doo ￿jxuhv duh lq
wkrxvdqgv ri hxur1
4<;<0<3 4<<4 4<<50<;
Wd{ eudfnhw ￿ Wd{ eudfnhw ￿ Wd{ eudfnhw ￿
￿ 6163 3143 ￿ 6184 3143 ￿ 61:5 3143
616309189 3155 6184091<: 3155 61:50:177 3155
9189049176 3159 91<:04:174 315: :177048183 315:
491760651<3 3166 4:1740671<5 3167 481830631<< 3167
651<30;514; 3173 671<50;:14< 3174 631<<0::17; 3174
;514;0497174 3178 ;:14<04:7176 3179 ::17;04871<9 3179
A497174 3183 A4:7176 3184 A4871<9 3184
56Wdeoh 5
Olih lqvxudqfh sduwlflsdwlrq dqg frqwulexwlrqv lq 4<;<04<<;/ e|
pdujlqdo wd{ udwhv
Wkh wdeoh uhsruwv wkh iudfwlrq ri frqwulexwruv iurp 4<;< wr 4<<; dqgwkh dyhudjh
dprxqw ri frqwulexwlrqv frqglwlrqdo rq sduwlflsdwlrq1 Wkh pdujlqdo wd{ udwh uhihuv
wr wkh krxvhkrog khdg1 Frqwulexwlrqv duh gh dwhg e| wkh frqvxphu sulfh lqgh{
dqg h{suhvvhg lq hxur1 Lq 4<;< wkh wuxh pdujlqdo wd{ udwhv duh 3155/ 3159/ 3166/
3173 dqg 3178/ dv lq Wdeoh 41
4<;< 4<<4 4<<6 4<<8 4<<;
Iudfwlrq ri frqwulexwruv
￿ ￿ f￿22 6168 41<: ;1:6 431:; 44175
￿ ’f ￿2. 4317; 45193 44148 4518< 46194
￿ ’f ￿￿e 541<5 59154 55186 571<; 5813;
￿ ’f ￿e￿ 681<3 6<198 6<149 74163 6;1::
￿ ￿ f￿eS 58165 7:144 871<: 83178 87158
Doo 461<< 4:13; 4;189 54187 56168
Dyhudjh frqwulexwlrq
+frqglwlrqdo rq sduwlflsdwlrq,
￿ ￿ f￿22 7;4 8;: ;;< 43;4 4388
￿ ’f ￿2. 9:< :73 :;7 <6< ;9:
￿ ’f ￿￿e :;8 <4< ;<8 433; 448:
￿ ’f ￿e￿ 4443 44:< 4557 463: 46:8
￿ ￿ f￿eS 4954 5699 4933 4986 5446
Doo :;: ;<7 <;5 4436 454:
57Wdeoh 6
Gl￿huhqfh0lq0gl￿huhqfh iru sduwlflsdwlrq
Wkh wdeoh uhsruwv dyhudjh sduwlflsdwlrq lq olih lqvxudqfh iru orz0 dqg kljk0
lqfrph wd{sd|huv/ vhsdudwho| iru wkh 4<<5 uhirup dqg wkh 4<<50<7 uhirupv1 Wkh
gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh lv uhsruwhg lq wkh erwwrp uljkw fhoo ri hdfk sdqho1
Vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvlv1
H￿hfw ri wkh 4<<5 uhirup
Orz0lqfrph wd{sd|huv
￿￿f￿2. ￿ ’f ￿2. Gl￿huhqfh ehwzhhq jurxsv



















￿:f￿2. ￿ ’f ￿2. Gl￿huhqfh ehwzhhq jurxsv


















H￿hfw ri wkh 4<<50<7 uhirupv
Orz0lqfrph wd{sd|huv
￿￿f￿22 ￿ ’f ￿22 Gl￿huhqfh ehwzhhq jurxsv



















￿:f￿22 ￿ ’f ￿22 Gl￿huhqfh ehwzhhq jurxsv



















Gl￿huhqfh0lq0gl￿huhqfh iru dprxqw lqyhvwhg
Wkh wdeoh uhsruwv dyhudjh dprxqw lqyhvwhg lq olih lqvxudqfh iru orz0 dqg kljk0
lqfrph wd{sd|huv/ vhsdudwho| iru wkh 4<<5 uhirup dqg wkh 4<<50<7 uhirupv1 Wkh
gl￿huhqfh0lq0gl￿huhqfh hvwlpdwh lv uhsruwhg lq wkh erwwrp uljkw fhoo ri hdfk sdqho1
Vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvlv1
H￿hfw ri wkh 4<<5 uhirup
Orz0lqfrph wd{sd|huv
￿￿f￿2. ￿ ’f ￿2. Gl￿huhqfh ehwzhhq jurxsv



















￿:f￿2. ￿ ’f ￿2. Gl￿huhqfh ehwzhhq jurxsv


















H￿hfw ri wkh 4<<50<7 uhirupv
Orz0lqfrph wd{sd|huv
￿￿f￿22 ￿ ’f ￿22 Gl￿huhqfh ehwzhhq jurxsv



















￿:f￿22 ￿ ’f ￿22 Gl￿huhqfh ehwzhhq jurxsv



















Vdpsoh phdqv iru frqwulexwruv dqg qrq0frqwulexwruv
Wkh vdpsoh lv wkh srrohg 4<;<0<; VKLZ1 Ghprjudsklf yduldeohv uhihu wr wkh
krxvhkrog khdg1 Lqfrph/ zhdowk dqg dprxqw lqyhvwhg duh gh dwhg e| wkh frq0
vxphu sulfh lqgh{ dqg h{suhvvhg lq hxur1 Doo vwdwlvwlfv duh frpsxwhg xvlqj vdpsoh
zhljkwv1
Frqwulexwruv Qrq0frqwulexwruv Wrwdo vdpsoh
Djh eS￿ee De￿bH D￿￿￿H
\hduv ri vfkrrolqj ￿f￿2H .￿S2 H￿￿2
Pduulhg f￿HD f￿Sb f￿.2
Pdoh f￿HS f￿.e f￿.S
Uhvlghqw lq wkh Vrxwk f￿2D f￿￿e f￿￿2
Qxfohdu idplo| f￿H￿ f￿.￿ f￿.￿
H{whqghg idplo| f￿￿e f￿￿f f￿￿￿
Wzr lqfrph uhflslhqwv f￿eb f￿e￿ f￿e￿
Pruh wkdq wzr lqfrph uhflslhqwv f￿￿b f￿￿￿ f￿￿e
Vhoi0hpsor|hg f￿2b f￿￿2 f￿￿D
Idplo| vl}h ￿￿e￿ 2￿Hf 2￿b2
Glvsrvdeoh lqfrph ￿2cfeb 2￿c2HH 2￿c￿fH
Wrwdo dvvhwv 22Hce22 ￿￿bc.￿. ￿efc￿22
Dprxqw lqyhvwhg ￿cf￿S f￿ff ￿b￿
Qxpehu ri revhuydwlrqv .cS2￿ ￿2c2￿f ￿bcH￿￿
5:Wdeoh 9
Surelw dqg wrelw uhjuhvvlrqv iru sduwlflsdwlrq dqg dprxqw lqyhvwhg
Wkh wdeoh uhsruwv surelw uhjuhvvlrqv iru wkh suredelolw| ri lqyhvwlqj lq olih lqvxudqfh
dqg wrelw uhjuhvvlrqv iru wkh dprxqw lqyhvwhg1 Lq wkh surelw uhjuhvvlrqv zh uhsruw wkh
suredelolw| ri d glvfuhwh fkdqjh iurp 3 wr 4 lq wkh lqghshqghqw yduldeoh1 Vwdqgdug huuruv
duh lq sduhqwkhvlv1 Hdfk uhjuhvvlrq dovr lqfoxghv wlph gxpplhv1 Wkh uhjuhvvlrqv iru wkh
4<<5 uhirup xvh wkh 4<;<04<<6 vdpsoh1 Wkh uhjuhvvlrqv iru wkh 4<<50<7 uhirupv lqfoxgh
wkh 4<;<0<; vdpsoh rplwwlqj 4<<61
4<<5 uhirup 4<<50<7 uhirupv
Surelw Wrelw Surelw Wrelw









































































































4<<5 uhirup 4<<50<7 uhirupv









































































































Qxpehu ri revhuydwlrqv 57/495 57/495 64/734 64/734
5<